management of the locally advanced primary tumour. Krementz and Ryan (1972) claimed not only increased local control but also improved survival with routine adjunctive perfusion in their large retrospective experience. Controlled prospective studies of this combined approach in the high risk group of melanomas are required.
Melanoma deposits have been treated by direct intratumoral inoculation either of BCG or vaccinia virus. Intratumoral BCG has been followed by systemic complications in the lungs and liver and can lead to troublesome chronic local ulceration. Convincing evidence of systemic benefit has not been demonstrated. Vaccinia virus inoculated by pricking or scratching into intradermal melanoma deposits will often destroy them (Hunter-Craig et al. 1970 ) and can produce marked change in some primary lesions. Everall et al. (1975) have reported preliminary experience with intralesional vaccinia before standard excision. In a randomized trial they claimed that metastases were delayed in their onset and survival improved in the treated group. Further reports on this approach are awaited with great interest.
We use vaccinia as the first line of approach for purely intradermal metastases and reserve the more complex and time consuming limb perfusion for subcutaneous nodules, which in our experience do not respond to direct tumour inoculation.
Amputation
Amputation is the ultimate palliative procedure. When required it is not curative but may be followed by long survival. The mistake has sometimes been to wait too long before finally ridding the patient of an offensive burden.
Systemic Therapy
There is great need for effective systemic treatment both for established secondary disease and as an adjuvant in the management of the high risk, clinically localized tumour. The use of cytotoxic agents has been generally disappointing (Newlands et al. 1976 ) and often distressing to the patient. Immunological methods have been extensively studied but their value remains unproven (British Medical Journal 1976 The excision of a skin tumour leaves a defect the size and complexity of which is determined by the size of the tumour, by its malignant potential, and by the functional importance of the site from which it has been removed. The method of repair demanded may range from simple closure following an elliptical excision of skin and tumour, to a complicated procedure, devised then and there for that particular defect, and demanding ingenuity and experience on the part of the surgeon. I propose to put forward some principles which I believe to be of importance in both phases of surgical management, i.e. in the planning and execution of the excision; and then during the operation for repair.
The Objects of Surgery
These are quite simply: to eradicate the tumour completely; to maintain and restore function; and to maintain or restore a normal appearance wherever this is necessary or feasible.
The main three primary malignant tumours which arise from the skin are the malignant melanoma, the squamous cell carcinoma, and the basal cell carcinoma. Of these the basal cell carcinoma is by far the most common.
Planning the Excision There are those who quite sensibly advise that the tumour should be excised by one surgeon, and the repair carried out by another, thus avoiding any possibility of a single operator skimping his excision of a malignant tumour in order to facilitate repair. In practice this combined effort is not often feasible, if only by reason of the large number of skin tumours referred for surgical treatment, and in most cases the surgeon must carry out the excision and repair singlehanded. The principle, however, is good and serves to emphasize that, if the tumour is to be cured, the surgeon must approach the problem in an almost schizoid frame of mind. At first he must be an oncologist, considering only the likely extent of the tumour and what block of tissue must be excised for its cure, almost without regard to the eventual method of repair. Then and only then, after the tumour has been removed and his gloves changed, should he assume his other role and put his mind to the detailed planning of the repair.
The more invasive the tumour, the wider its excision must be. The lethal potential of a basal cell carcinoma can be related as much or more to its naked-eye appearance than to its histological pattern. At the benign end of the spectrum of basal cell carcinomata is the pure 'cystic' form. It grows outwards rather than inwards, rarely ulcerates, and may attain a large size, while retaining its welldemarcated edge. Indeed, it is almost a benign tumour but for the fact that, if it is inadequately assaulted either by surgery or by irradiation, then it will recur in a more invasive and aggressive form. At the other extreme of the range of basal cell carcinomata is the sinister 'penetrating ulcer' usually seen at the canthus of the eye or at the alar base of the nose. This is the most malignant form of the tumour and, though it occasionally arises de novo, is most commonly seen as a form in which a rodent ulcer resumes growth after unsuccessful radiotherapy. Obvious tumour formation is seldom visible and the base of the ulcer appears yellowish-grey and indolent. Indeed the appearance may be so uncharacteristic of a tumour that the inexperienced surgeon or radiotherapist may confidently label it as 'radionecrosis', thus reassuring the patient and himself while the neoplasm which lies beneath the ulcer continues to spread into the orbit or facial skeleton. Wide and deep excision is the only means by which this type of tumour may be cured.
The periphery and growth of the typical 'rodent ulcer' may extend within the dermis well beyond the margins of the apparently well-demarcated nodule which is to be excised. This morphceic extension of the tumour can be demonstrated with some precision by careful stretching of the skin under bright tangential illumination. The correct degree of tension of the skin produces a visible and differential blanching of the tumour, presumably because its blood supply is less than that of the normal surrounding skin. Controlled hypotension enhances this effect most usefully, but if the area is infiltrated with local anxsthetic solution or adrenaline, the tumour margin becomes completely obscured.
In planning the excision therefore, it is a useful preliminary to mark the periphery of the tumour with dye and a fine mapping pen while it is being demonstrated by stretching. This produces a diagram of the extent of the tumour, which is often very irregular, and is invariably larger than expected. The lines of excision are then drawn at an appropriate distance from the tumour margin. This is a most important procedure and I am convinced that the majority of 'recurrences' of basal cell carcinomata after surgery are due to failure on the part of the surgeon to demonstrate the true extent of the tumour in some such way or his failure to appreciate the deeply invasive behaviour of the 'penetrating ulcer'.
Squamous cell carcinomata, although having a very indefinite tumour margin, should nevertheless be marked in the same way. In this case the outer limit of the surrounding erythema is taken as the margin of the actual tumour before the lines of excision are drawn well beyond.
With regard to the basal cell carcinoma, it is essential that this common and often trivial tumour should be competently and completely eradicated at its very first therapeutic confrontation with the surgeon or radiotherapist. Rodent ulcers do kill and, apart from the very rare metastasizing basal cell carcinoma, death is brought about by the tumour gaining access to the cranial cavity or to the base of the skull by way of one of three portals, namely the orbit, the auditory meatus, or the nose. The tumour does not readily invade bone unless the area has been irradiated previously, but once the tumour has reached the facial skeleton, it spreads like a forest fire.
The humble rodent ulcer should, therefore, when it arises near to one of the portals of entry to the skull, be treated with the utmost respect.
Excision of the Tumour and Ana?sthesia
Most of the problem tumours under discussion arise on the face and cannot be excised with the necessary precision from the depths of a pool of blood. Accurate, curative excision of the tumour is as important a stage of the operation as is the surgery of repair and requires the assistance of a skilled anxsthetist who can safely reduce the patient's systolic blood pressure to a level where bleeding is much reduced. Indeed controlled hypotensive anxsthesia is essential to success in this branch of surgery. It is important, however, that the surgeon is experienced enough in this field to make use of the benefits which skilled hypotension provides, i.e. the reduced bleeding should enable him to complete the operation not only more accurately, but much more rapidly (most of these patients are in the 'geriatric' age group) and, in most cases, to avoid the need for blood transfusion.
I believe that local anxsthesia should be avoided in the surgery of skin cancer. Although I can produce no scientific proof for this view I think that the pressure of infiltration of the periphery of a malignant tumour may physically pump tumour cells along lymphatic channels where they might otherwise not have gone.
Principles of Reconstruction
Four basic methods are used for repair of any defect:
Direct closure: The tumour is excised at the centre of an appropriately designed ellipse of skin, and the wound closed by direct suture.
Localflap: A flap of skin adjacent to the wound, a so-called local flap, is transposed into the defect. The flap should be designed if possible so that the donor wound may be closed by direct suture. This method produces the most elegant repair for the majority of larger defects on the face, where the colour and texture of the adjacent skin is likely to be the best substitute for that which has been removed. A further advantage of this method is that healing takes place more quickly than when a free graft is used.
Free graft: The split-thickness free skin graft from a limb or the trunk is the work-horse of surgical repair in this field and provides a completely satisfactory replacement for the majority of defects, no matter how large, on the trunk and limbs.
It has however, two significant disadvantages: first, its colour makes a poor match with the skin of the face; secondly, it undergoes contracture to a degree which is directly related to the thinness of the graft. Smaller defects in the centre of the face are therefore sometimes repaired with free grafts of full-thickness postauricular skin. Such grafts have good colour and texture, but they are often too thin to restore contour effectively after a deep excision.
Distantflaps: Where no local flap is available and the defect cannot be repaired with a free graft, a vascular flap must be migrated in two or more stages from some distant site, perhaps via an intermediate carrier such as the wrist. Examples are the cross-leg flap and the well known, though infrequently used, tubed pedicle flap.
In practice flaps and free grafts, both of skin and of mucous membrane are used in a variety of combinations, the precise details of the repair operation being devised ad hoc for the particular defect in question.
How then should these basic methods be applied in different parts of the body?
Trunk: A split-thickness skin graft provides a satisfactory repair at almost any site. Occasionally a flap repair may be required at a heavily irradiated site or for a full-thickness defect of the chest or abdominal wall.
Limbs: Here again the Thiersch graft is used for the majority of repairs. Problems do arise, however, when the subcutaneous surface of the tibia (the shin is a common site for epithelial tumours) has been exposed. Free grafts do not take satisfactorily on cortical bone and a cross-leg flap is to be avoided in patients beyond early middle-age in whom the procedure may cause permanent damage to the kneejoints. A local flap is sometimes available, but more often than not the skin will have been damaged already e.g. by varicose eczema. In such cases, the bare tibia may conveniently be covered by a flap of adjacent muscle on which a free skin graft is then placed.
Before considering the repair of facial defects it is appropriate to give a warning about the use of flaps in general. For most large defects there is available just one, and only one, 'best' local flap with which the wound may be most elegantly repaired and function optimally restored. The choice and design of a safe flap, which will accurately fit a given defect, really does need experience and it can be a calamity for the patient if the skin required has already been converted by an enthusiastic but inexperienced operator into a shiny, black, dry eschar. There are very few wounds indeed in the surgery of skin cancer which cannot be safely mended, at least on a temporary basis, with a split skin graft; and this should be the method of choice for the inexperienced surgeon.
Head, face and neck: Appearance is important, as are the functions of eating, chewing, speaking, swallowing and hearing; but surgical reconstruction in this region is dominated by the need to preserve sight, which is paramount. Many of the tumours which we are considering arise near to the eye and it is the proximity of this organ which inhibits the surgeon and the radiotherapist in their treatment of these neoplasms.
The orbit is a microcosm in which ingenuity and experience may be required to produce a satisfactory repair, and the principles of repair, as they apply to the head and neck, are illustrated in this final section with particular reference to the orbital region.
Superficial defects of the eyelids requiring replacement of skin only are repaired by local flaps or free grafts according to the preference and the experience of the operator. Conventional donor sites for such grafts are the upper eyelid, the postauricular sulcus and, for a large split-thickness graft, the hairless medial aspect of the upper arm.
A small, full-thickness defect, such as will follow wedge excision of a marginal tumour, is closed directly in two layers, care being taken to align the eyelids margin with absolute precision.
Large full-thickness defects, perhaps involving the reconstruction of an entire eyelid, appear to present a formidable problem in repair; but the solution is made easier if the two essential steps are rationalized as follows. The first step, as with all defects where two epithelial surfaces are required, is to make good the all important lining (in this case conjunctival) layer. This can be done in one of only two ways; either by mobilizing a layer of residual conjunctiva, usually from the lateral fornix, or by the use of a free graft of buccal mucosa. In neither case does the conjunctival replacement have sufficient blood supply to sustain a free graft, so skin cover, the second stage of the repair, must take the form of a well-vascularized flap. This may be derived from the cheek, glabella, forehead or temporal region according to the size and site of the defect and the laxity of skin in the various donor regions.
Beyond this, a situation may arise in orbital tumour surgery when, analagous to the amputation of a limb, conservative repair is no longer compatible with eradication of the tumour and the orbit must be exenterated. Although an anatomically intact bony orbit can, rather surprisingly, be lined with a split skin graft, in most cases bone will have been removed and the paranasal sinuses deliberately entered during the ablation of the tumour. In these circumstances a flap repair is essential. My practice is to use the cervicofacial flap (Beare 1971) for tumours invading from the inferolateral margin of the orbit, and a forehead flap for repair when the tumour is centred on the superomedial aspect of the cavity.
In addition to the principles of repair which have been described it is important not to use previously irradiated skin for repair; it is also important to be radical, and to be quick.
Ideally the repair should be carried out in one stage and at the same time as excision of the tumour, with the object of getting the patient home as quickly as possible. Often two stages are required, but lengthy repairs involving four or five pedicle transfers should generally be avoided in cancer surgery and completely eschewed when there is any doubt that the tumour is cured.
Nothing is more demoralizing for the patient and surgeon than to have the tumour recur locally or metastasize before the repair is even completed.
Radiotherapy and Surgery
Any basal cell carcinoma which resumes growth after a proper course of skilled radiotherapy is most unlikely to be cured by further irradiation. If, therefore, such a tumour is situated near to one of the portals of entry to the craniofacial skeleton, it must be treated forthwith by formal, wide, oncological excision and repair. There is no place for lesser measures at these potentially lethal sites.
On the other hand surgery, in contradistinction to radiotherapy, and to the use of cytoxic agents and immunotherapy, has virtually no part to play in the palliative treatment of incurable facial skin tumours. Although there are occasional exceptions to this rule, surgical ablation must either be curative or it should be withheld.
Conclusion
These tumours are best assessed and treated by a surgeon and radiotherapist working in collaboration. For the patient, perhaps the most important thing of all is that their attitude should be one of whole-hearted, friendly and openminded cooperation, rather than one of competing with one another, as they still do in some hospitals, for the opportunity of getting at the patient first with their particular form of treatment.
